JYFLTRAP: a double Penning trap for mass measurements
Exotic nuclei are produced at the University of Jyväskylä by using a stable ion beam delivered by the K130 cyclotron to the Ion Guide Isotope Separator On-Line (IGISOL) facility. The produced ions created either by fission or fusion reactions on a thin target are extracted out from the ion guide gas cell and accelerated to 30 keV. They are then mass separated with a 55° dipole magnet and cooled in a radiofrequency cooler and buncher (RFQ). The RFQ periodically releases a bunch of ions to the double Penning trap setup JYFLTRAP [1] where a static quadrupolar electric field and an homogenous magnetic field is applied.
In a Penning trap, an ion has three eigenmotions: the axial (νz), the magnetron (ν-) and the reduced cyclotron motion (ν+). The cyclotron frequency is connected to the mass of the ion and the magnetic field of the trap by:
The ions of interest are highly purified in the first trap (the purification trap) and sent to the second trap (the precision trap) where their cyclotron frequency is determined using the time-of-flight ion cyclotron resonance (TOF-ICR) technique [2] .
2 Mass measurements of 31 Cl
Astrophysical implication
In an XRB, a neutron star accretes matter from a companion star via Roche lobe overflow. The combination of high temperature and hydrogen/helium rich environment induce a nucleosynthesis flow through the rp-process. In the XRBs rp-process, the 30 S acts as a waiting point [3] : the half-life of 30 S is long (1.178(5) s) and its proton-capture Q value is low. At typical temperature range of XRBs, the proton-capture rate on 30 S is dominated by the resonant proton-capture to the two lowest excited states in 31 Cl. However, the protoncapture reaction of 30 S is counterbalanced by the photodisintegration (λγ, p) of 31 Cl. To estimate the ratio of λγ, p to the proton-capture Q value on 30 S, a precise value of the Sp of 31 Cl has to be determined.
Results
A 40 MeV proton beam has been used on a 1.8 mg/cm 2 -thick ZnS target to produce 31 Cl + ions. The mass-excess obtained, -7034.7(3.4) keV [4] , is 15 times more precise than the value given in the AME2012 (−7070(50) keV [5] ). From the measured mass-excess value, the Sp of 31 Cl has been determined as 264.6(3.4) keV. The new Sp value shows that 31 Cl is less proton bound than previously expected. It indicates also that for temperatures higher than 0.44 GK, the 30 S is confirmed to be a waiting point: at least 20% of the rp-process flow must wait for the β + decay of 30 S. The update ratio of λγ, p to the proton-capture Q value on 30 S ( Fig.1) shows that the photodisintegration of 31 Cl dominate in the rp-process of XRBs at lower temperature than expected based on AME2012. To estimate the ratio of the inverse photodisintegration to the total proton-capture rate, a precise Q value of these reactions has to be determined. The 52 Co + has been produced using a 50 MeV proton beam on a 1.8 mg/cm 2 thick 54 Fe target. The TOF-ICR technique has been applied with a 100 ms long quadrupolar radiofrequency (RF) excitation. A new massexcess value for 52 Co was measured: -34 331.6(6.6) keV [6] . The proton-capture Q values for 51 Fe(p,γ) 52 Co and 52 Co(p,γ) 53 Ni are 1418(11) keV and 2588(26) keV, respectively. The precision were highly improved in comparison to the extrapolated Q values given in AME2012 (1077(196)# keV and 2930(197)# keV respectively [5] ). 52 Co is around 340 keV more proton-bound than expected based on the AME2012 value: the photodisintegration of 52 Co is less probable to occur in XRBs (Fig.2a) . 53 Ni is less proton bound, and thus, the photodisintegration of 53 Ni is more dominant in the XRBs rp-process than previously expected (Fig.2b) . 
